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BITRODUCTION 


Control  of  noxious  and  poisonous  range  plants  has  become  a  major 
problem  on  western  grazing  lands.    It  has  not  always  been  so.  When 
vihite  men  first  began  to  use  the  ranges  for  livestock  grazing  the 
hazard  of  plant  poisoning  was  relativelj-  remote.    However,  today  as 
a  result  of  nany  years  of  grazing  use  and  in  some  cases  misuse,  the 
native  range  cover  includes  a  greater  abundance  of  poisonous  and 
noxious  plant  species.    Some  of  these  undesirable  species  are  natural 
coi.iponents  of  the  native  range  vegetation,  perhaps  now  out  of  balance, 
while  others  have  been  introduced  froFi  foreign  countries. 

One  of  the  most  aggressive  of  the  noxious  range  plant  invaders  is 
St,  Johnswort  (Hypericum  perforatum) ,  a  weed  introduced  from  Europe, 
In  the  West  St,  Johnswort  has  invaded  more  than  two  million  acres  of 
once  valuable  grazing  land  and  is  still  spreading.    Under  certain 
conditions  it  is  poisonous,  and  although  animals  seldom  dj.e  from  its 
toxic  effects,  losses  in  weight  and  condition  often  result.     Its  most 
objectionable  feature,  hov/ever,  is  its  ability  to  crowd  out  valuable 
forage  plants  once  it  gains  a  foothold  through  disturbance,  and  thus 
reduce  range  grazing  capacity.     In  many  cases  it  has  become  well 
established  before  rcnge  administrators  or  ranchers  were  aware  of 
its  presence.    Once  fully  established,  complete  eradication  is  not 
feasible.    Because  of  its  actual  or  potential  threat  to  grazing  land 
values  a  careful  review  of  what  is  known  about  the  plant  and  its 
control  is  presented  herewith, 

CHARACTERISTICS  OF  ST.  J0M5W0RT 

RECOGNITICW  FEATURES 

The  coma.ion  name,  St.  Joimswort,  comes  vdth  the  plant  from  Europe 
\\rhere  according  to  legend  it  bloomed  on  June  2k,  St.  John  the 
Baptist's  Day.    Other  common  names  include  Klamath  weed,  goatweed, 
Tipton  weed,  and  Chinaweed  (67,  41). 

St,  Jolmsv/ort  is  a  perennial  plant  which  comiTionly  grows  in  dense 
patches,  almost  to  the  exclusion  of  other  herbaceous  vegetation 
(Figure  1),     It  reaches  a  height  of  from^  one  to  three  or  more  feet, 
depending  on  the  quality  of  the  site.    Numerous  bright  yellow  flowers 
are  produced  on  a  many-branched  stem  or  cyme,  usually  from  J\ine 
through  August  (Figure  2),    They  are  about  3/4-inch  in  diameter, 
have  five  short  green  sepals,  five  separate  petals,  and  many  stamens 
which  are  united  into  three  to  five  clusters.    The  yellow  petals 
have  numerous  black  dots  around  the  edges,    Flovrer  parts  wither  and 
remain  attached  to  the  ovary  after  maturity,  giving  the  plant  a  rag- 
ged appearance.    The  ovarj/-  develops  into  a  three-celled  capsule, 
which  remains  upright  and  usually  cracks  open  at  the  top  after  seed 
maturity. 
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Figure  1.    A  typical  staiid  of  St,  Johnswort  near  Colville, 
Washj.ngton,  photographed  in  early  June,  1950.    The  numerals 
are  approximately  five  inches  tall. 

Fig\ire  2.    A  detailed  drawing  of  St.  Johnswort.     (From  U.  S, 
Forest  Service  Range  Plant  Handbook.) 


In  the  fall  and  early  spring  many  short,  leafy,  flox^rerless  stems  are 
produced.    Some  of  these  later  develop  into  flowering  stems  which 
ai'e  rust  colored  and  woody  at  tlie  base  but  green  and  herbaceous  above, 
xifter  curing,  the  whole  plant  has  a  rusty  brown  cast  and  patches  of 
it  can  thus  be  recognized  from  long  distances.    Stems  of  young  plants 
are  slightly  flattened.    Leaves  average  about  3/4-inch  in  length  and 
l/4-inch  in  \CLdth.    Basal  leaves  are  larger,  upper  ones  smaller. 
They  occur  in  pairs  on  opposite  sides  of  the  stem,  are  stalkless  or 
sessile,  and  pointed  on  the  ends.    Small  glands  resembling  tiny  pin 
holes  and  which  produce  the  toxic  substance  in  the  plant  are  located 
on  the  under  side  of  the  leaves.    The  plant  is  easily  recognized  by 
these  holes,  which  may  be  seen  readily  when  a  leaf  is  held  up  to  the 
light,    St,  Johnswort  has  an  extensive  root  system,  inany  branches  of 
which  feed  in  the  surface  two  to  three  feet  of  the  soil. 

Reproduction  is  by  both  seed  and  roots.    New  plants  originate  at 
intervals  along  underground  root  runners  v/hich  my  extend  three  feet 
or  more  from  the  parent  plant.    Seeds  are  about  the  size  of  small 
clover  seed,  twice  as  long  as  they  are  thick,  dark  brown,  cylindri- 
cal, pointed  on  the  ends,  and  are  seen  to  be  pitted  if  viewed  under 
a  hand  lens.    They  remain  viable  in  the  soil  for  at  least  10  years 
(7).    They  are  usually  produced  in  abundance.    Up  to  60,000  have 
been  counted  from  a  single  plant.    Neither  flowers  nor  seed  are 
produced  by  first- year  seedlings  (6,  9,  37 ,  40,  56,  67) . 

POISONOUS  QUALITIES 

St,  Johns\TOrt  produces  a  drug,  hypericin,  which  is  toxic  to  most 
grazing  animals.    The  poison  causes  severe  irritation  to  white 
animals  or  anjjnals  \'j±th  patches  of  white  skin  or  hair  when  exposed 
to  direct  sunlight.    Animals  may  be  affected  either  by  eating  or 
simply  by  touching  the  plant.    Ingestion  of  an  amount  equivalent  to 
only  five  percent  of  the  body  weight  has  caused  des.th  in  cattle. 
First  symptoms  of  poisoning  are  uneasiness  and  increased  respiration, 
pulse,  and  temperature.    Later,  blisters  and  a  scab  condition  may 
develop  over  the  ears,  face,  back,  and  sides.     In  severe  cases 
animals  develop  sore  mouths  and  may  even  becoinc  blind.    Cattle  are 
more  susceptible  to  St,  Jolinswort  poisoning  than  sheep.  Affected 
animals  seldon  die,  but  lose  weight  and  market  value  (42), 
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( Pages  2a  and  2b  follows) 


Figure  1.  A  typical  stand  of  St.  Johnswort  near 
Washington,  photographed  in  early  June,  1950. 
numerals  are  approximately  five  inches  tall. 
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Flowers — yellow,  K  to  1  in.  across, 
several  to  many  in  a  round-topped  end 
cluster  (cyme),  central  flower  of  cluster 
blooming  5rst 


Stamens — numerous,  al>oiit  as  long  as 
petals,  in  3  to  3  clusters  by  union  of  the 
stalks,  withering-persistent 

Petals — 5,  not  united,  with  black-gland- 
dotted  margins,  withering-persistent 


Outer  flower  parts  (sepals) — 3,  green, 
narrowly  lance-shapcd,  shorter  than 
petals 


Leaves — opposite,  oblong  to  linear,  !i 
to  1  in.  louiz,  stulklcss,  gland-dotted, 
with  bluck-gland-dottcd,  iuroUed  edges 


Stems — erort,  1  to  T)  ft.  high,  some- 
what clustered,  short-brnnchcii,  woody 
at  base,  herbaceous  mid  (laitened  above, 
with  numerous,  snuilt,  flowcrless  (ster- 
ile) shoots  from  the  base 

Seed  pod  (capsule) — egg-shaped,  3- 
cellcd  but  not  3-lobed,  glandular, 
tipped  by  3  spreadmg  stalks  (styles) 


Taproot — woody,  perennial,  thickened 
and  with  numerous,  horizontal  brai>chcs 
near  surface  giving  rise  to  new  stems 


Figure  2.    A  detailed  drawing  of  St.  Johnswort. 

(From  U,  S.  Forest  Service  Range  Plant  Handbook.) 
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DISTRIBUTICN 


St.  Jolinswort  occurs  naturally  in  Europe,  North  Africa,  India, 
northern  and  western  Asia,  China,  and  Japan  ( 65_) .    In  addition  it 
has  become  well  established  in  Australia,  the  United  States,  and 
Canada,     The  first  lano\m  reference  to  the  presence  of  this  noxious 
weed  in  the  United  States  was  made  by  H,  Iluhlenberg  in  "Index  florae 
lancastriensis,"  (44),  dated  1793,  and  several  others  noted  its 
presence  on  the  east  coast  during  the  early  and  middle  19th  century''. 
Some  authors  believe  that  St.  Johnswort  seed  came  to  the  west  coast 
with  the  earliest  pioneers,  but  the  first  record  of  its  collection 
in  that  area  was  at  Vancouver  in  1S99  (49 ) #    Soon  after  this,  about 
1905,  it  attracted  much  attention  on  the  Klamath  River  in  northern 
California  and  southern  Oregon, 

There  are  now  two  major  regions  of  St,  Johnswort  infestation  in  the 
v;est;  (a)  the  coastal  region,  including  northern  California,  western 
Oregon,  and  western  Washington,  and  (b)  the  interior  region,  which 
includes  northeastern  Oregon,  eastern  Washington,  northern  Idaho,  and 
northwestern  Montana  (see  Figure  3).    A  recent  estimate,  based  on  in- 
formation furnished  by  state  agricultural  experiment  stations  and 
the  United  States  Forest  Service,  indicates  that  more  than  two  mil- 
lion acres  of  western  range  land  are  now  infested  with  St.  Jolinswort: 

Estimated 

State  area 

"(acresT" 

California 
Colorado!/ 

Idaho  

Montana.,. . 
W  evada V . . 
Oregon. . . . 
Washington 

Total, . 


400,000 

400,000 
154,000 

1,250,000 
200,000 

2,404,000 


Figure  3.     Distribution  of  St.  Jolmswort  in  the  v/estern  range 
states. 


1/  Present  in  verj  small  acreages, 

(Page  3a  follows) 
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Figure  3.    Distribution  of  St.  Johnswort  in  the  western 
range  states. 
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ECOLOGICAL  SIGIIIFICAI'^CE  OF  ST.  JOHI^SVIORT 


In  southern  France,  v;here  St,  Johnswort  js  indigenous,  it  is  charac- 
teristic of  the  second  weed  stage  of  plant  succession  (65),  There 
it  is  one  of  the  first  vreeds  to  invade  disturbed  areas,  such  as 
abandoned  fields,  burns,  roadside  clearings,  and  einbanlauents,  but  if 
left  alone  will  eventually  yield  to  other  vreeds  vji'iich  in  turn  will  be 
followed  by  shrubs  and  trees.    St,  Johnswort  has  been  reported  to  in- 
vade stands  of  alfalfa  in  southern  Frejice,  rendering  the  crop  worth- 
less. 

In  France,  insects  which  feed  on  various  parts  of  St,  Johnswort 
plants  are  in:portant  ecologica.iJLy  (65).    As  the  density  of  the  weed 
increases,  insect  populations  build  up  until  temporary  control  of  the 
weed  may  become  a  reality. 

Closed  canopies  of  taiJ.er  vegetation  prevent  the  gro^rth  of  St.  Johns- 
wort because  it  is  intolerant  of  shade  (65.).    On  nev;ly  infested,  open 
forest  lands,  the  shade  circles  of  trees  are  definitely  nai-ked  by  an 
absence  of  the  v;eed.     Competition  for  moisture  under  trees  is  no 
doubt  a  cause  contributing  to  the  circles,  but  shade  appears  to  be 
the  most  important.    St.  JohnvSwort  is  not  a  problem  on  lands  v/hich 
are  cultivated  annually  (56) . 

The  precise  ecological  relationships  of  St.  Johnsv/ort  on  the  ranges 
of  western  United  States  are  in  dispute,    Sampson  and  Parker  ( 56) 
noted  that  "The  plant  (St.  Johnswort)  typically  secures  a  foothold 
on  denuded  slopes  and  semi-exposed  soils,"  but  they  also  noted  that 
"On  open  grassland  it  competes  successfully  with  all  types  of  her- 
baceous vegetation,  including  even  sod  grasses.    Destruction  of  the 
grasses  is  caused  by  shading,  root  competition  and  insufficient  soil 
moisture,"    "Such  excellent  forage  plants  as  California  oatgrass  ,.. 
..,  although  eventually  crowded  out,  are  among  the  last  to  be  re- 
placed."   Robbins  and  associates  {5kj  ii^  discussing  this  subject 

stated:     "  there  is  no  indication  that  a  complete  abaiidonnent 

of  Klamath  ^^^eed  infested  range  land  in  the  northern  counties  of 
California  (vrhere  infestations  are  40  to  50  years  old)  will  result 
in  a  return  to  the  initial  state.    On  the  contrary,  most  of  the 
abandoned  areas  become  almost  completely  covered  with  Klainath  weed 
and  continue  in  this  condition  for  many  years,"    But  Jenkins  and 
Jaclcman  (37)  speaking  of  control  in  Oregon,  recommended:     "If  possible 
infested  areas  should  be  seeded  to  good,  sod-forming  cultivated  gras- 
ses such  as  bent grass  or  Kentucky  bluegrass.    St.  Jolmswort  does  not 
thrive  nor  spread  in  good  stands  of  grass."    Further  research  is 
needed  to  determine  which  native  or  cultivated  grasses  can  compete 
successfully  vd.th  the  weed,  and  whether  good  grazing  management  will 
allow  certain  grasses  to  displace  it. 


The  Ltiov^txi  elevational  range  of  St.  Jolmswort  is  from  sea  level  to  ap- 
proximately 5,000  feet  altitude  in  northern  California  (56.).  The 
short  gro;\ring  season  above  5,000  feet  is  apparently  a  liixiiting  factor. 
High  mountain  passes  have  sometimes  been  considered  effective  barriers 
to  the  spread  of  St.  Johnsi^rt,  but  in  many  cases  where  these  passes 
are  traversed  by  highways,  railroads,  or  livestock  trails  the  seed 
has  been  carried  across. 

I'loisture  requirements  of  St,  Jolinsv;ort  are  poorly  understood,  V/here 
v;inter  precipitation  occurs  in  the  form^  of  rain,  as  in  much  of 
California,  35  to  40  inches  of  annual  precipitation  are  required. 
But  in  regions  of  heavy  winter  snov/s,  as  little  as  10  or  12  inches 
annual  precipitation  seem  to  be  sufficient.     In  areas  receiving  less 
than  10  inches  annual  precipitation  it  invades  dr^ainagev/ays  v/here 
soil  moisture  is  more  abundant,    Hov/evcr,  St.  Johnswort  does  not  do 
well  on  poorly  drained  sites  (5^,  65). 

The  usual  variations  in  soil  te:rbure  or  acidity  do  not  limit  the 
growth  of  this  weed  except  that  it  prefers  slightly  acid  soils  (5^). 
In  laboratory  tests,  Sampson  and  Parker  found  that  plants 
developed  much  more  vigorously  in  a  sJ.ightly  acid  medium  (pH  6)  than 
in  alkaline  cultures..,"    They  concluded  that  the  plant  prefers 

at  least  slightlj'-  acid  soils  and  may  not  become  serious  on  soils  of 
medium  to  high  alkalinity. . ,"    It  tolerates  a  ratlier  wide  range  of 
soil  fertility.    In  Washington,  dense  stands  have  become  established 
on  eroded,  infertile  areas  of  Waits'  gravelly  silt  loam  and  on 
Springdale  coarse  sandy  loain  as  well  as  on  fertile  valley-bottom 
pasture  land. 

St.  Jol'inswort  quickly  invades  areas  suitable  for  5ts  growth  once  they 
are  disturbed.    The  myriads  of  tiny  seeds  produced  are  scattered  over 
wide  areas.    These  seeds  ?iave  a  sticky  covering  which  causes  them  to 
adhere  to  the  coats  of  animals,  feet  of  birds,  etc, ,  and  they  are 
often  transported  in  hay  or  grains  used  for  feed  or  seed.    Laps  of 
active  invasions  readily  show  that  livestock  drivevrays,  highways,  and 
railroad  rights-of ••ivay  are  the  principal  travel  routes.    Once  pioneer 
plants  become  established,  the  stand  of  St.  Johnsv/ort  thickens  and 
the  native  plant  cover  decreases. 

It  is  clear  that  the  two  million  acre  infested  area  in  the  VIest  today 
is  small  compared  to  what  it  may  soon  be  unless  economical  control 
methods  are  developed  and  generally  applied, 

CONTROL  AND  ERADICATION  OF  ST.  JORJSWORT 

Complete  eradication  of  St.  Johnsvrort  on  western  range  lands  nox-/ 
seems  an  im.possibility.    The  e:.ctensive  area  of  rough,  inaccessible 
land  now  infested  is  not  susceptible  of  treatn-^nt  by  proven  control 
methods.    Efforts,  therefore,  should  be  aimed  at  control  of  the  weed 
on  the  most  accessible  sites. 
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Control  measures  are  strictly  limited  hj  high  per  acre  costs,  inac- 
cessibility, and  rough  topography  of  the  infested  ranges.     The  ex- 
tensive use  of  heavy  equipment  or  costly  chemicals  is  thus  limited 
to  special  cases.    An  ef?:"ective  method  must  include  provision  for 
the  control  of  subsequent  seedling  crops  from  seed  stored  in  the  soil 
as  -well  as  the  mature  plants  present  at  the  time  of  treatment.  Char- 
acteristics of  the  weed  and  the  land  iihich  it  infests  greatly  compli- 
cate the  control  problem. 

After  St.  Johnswort  has  been  controlled  on  a  given  site  by  any  method, 
the  soil  surface  is  left  aLmost  bare  of  vegetation  (36,  $6).  The 
effectiveness  of  control  and  the  grazing  capacity''  of  the  range  ^^^ill 
both  be  improved  if  the  site  is  promptly  reseeded  to  good  forage 
plants  (2,  k5) .    Reseeding  on  small  experimental  areas  following  re- 
moval of  St,  Johnswort  has  been  highly  successful, 

tIECHANICAL  CONTROL  METHODS 

Mechanical  methods  of  controlling  St.  Johnswort^  such  as  hand  pulling 
and  hooing,  were  tried  in  the  early  days  but  were  found  to  be  effec- 
tive only  on  very  small  areas.     The  expense  of  these  methods  is  great 
and  they  must  be  repeated  each  year  indefinitely  to  destroy  new  crops 
of  seedlings.    On  high  value  land  that  is  not  too  steep  for  equipment 
operation  farm  implements,  such  as  plows  and  cultivators,  have  been 
used  effectively.    For  most  range  lands,  however,  such  methods  are 
impractical.    Mowing  stimulates  root  grov.rth  and  thickens  the  stand, 
but  is  a  useful  means  of  preventing  seed  production  on  small  patches. 
Flooding  is  not  practical  because  very  little  range  land  can  be 
flooded  and  ijrjiiorsion  in  v;ater  does  not  destroy  the  seed.  Neither 
does  burning  destroy  St,  Johnswort,    In  fact,  seed  germination  may 
be  stimulated  by  fire  (56). 

CHEMICAL  CONTROL  I-HTHCDS 

Numerous  cheniicals  have  been  used  effectively  to  kill  St.  Johns\vort, 
but  all  those  discovered  to  date  have  one  or  more  serious  limitations. 
They  must  be  evenly  spread  over  infested  areas  to  be  effective  and 
on  range  lands  this  usually  can  be  accomplished  only  by  the  use  of 
expensive  hand  labor.    Even  if  the  material  were  cost  free,  the  ex- 
pense of  spreading  it  by  hand  would,  in  many  cases,  be  greater  than 
the  grazing  value  of  the  range  land.    Chemicals  are  usually  manu- 
factured or  refined  at  a  central  location  remote  from  the  ultimate 
pl^ce  of  use,    L^anuf acturing  and  freight  charges  combine  in  many 
cases  to  make  them  prohibitive.     The  fev;  cherrdcals  which  are  rela- 
tively inexpensive  or  can  be  spread  cheaply  by  aircraft  generally 
are  only  temporarily  effective  and  are  not  economical  in  the  long 
run.    Others  ^^rhich  are  effective  in  controlling  St.  Johnswort  are 
poisonous  to  livestock  or  highly  inflammable  and  therefore  should 
not  be  used  on  grazing  lands. 
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Chemical  control  on  two  million  acres  is  impracticable,  but  chemicals 
can  be  useful  in  the  holding  operation.     Small  spot  infestations  which 
are  fomd  in  otherx^;ise  clean  areas  can  be  economically  and  success- 
fully controlled  in  this  manner. 

Of  the  soil  sterilizing  materials  tested  so  far  boron  coffipounds  have 
been  most  practical.    St.  Johnswort  seems  to  be  especially  sensitive 
to  high  concentrations  of  boron,  but  most -forage  grasses  are  tolerant 
of  amounts  required  to  kill  the  v;eed.    Borascu,  a  relatively  cheap 
unrefined  borate  ore,  has  been  commonly  used.     This  product  is  only 
moderately  soluble  in  the  soil.     In  semi-arid  clmates  it  remains 
for  several  years  in  concentrations  great  enough  to  kill  seedlings 
which  2iiay  subsequently  come  from  seed  stored  in  the  soil.  This 
delayed  effect  is  very  important  and  explains  part  of  the  success  of 
borascu  in  controlling  St.  Johnswort  (3V,  52), 

Borascu  has  been  widely  tested  by  research  and  action  agencies  through- 
out the  infested  region,    Recomjnended  rates  of  application  range  from 
4  to  10  pounds  per  square  rod  (640  to  l,6uO  pounds  per  acre)  depend- 
ing on  precipitation  and  soil  texture,    Heavj^  soils  in  areas  of  low 
rainfall  require  large  dosages.    Lighter  soils  require  less,  Borascu 
is  most  effective  when  it  has  leached  into  the  plant  root  zone  by  the 
early  part  of  the  growing  season.    Usually  about  10  inches  of  precip- 
itation are  required  to  do  this.    Therefore,  if  it  is  applied  in  early 
spring.  Hay  and  June  precipitation,  in  the  Northwest,  will  ordinarily 
be  sufficient  to  carry  it  dov/nward  to  an  effective  depth  in  the  soil, 

Borascu  is  usually  spread  by  hand  in  the  dry  crystalline  form.  One 
man  can  treat  from  tMo  to  four  acres  of  steep  range  in  an  eight-hour 
day  by  hand  provided  that  the  bags  of  borascu  have  been  previously 
set  out  at  proper  intervals.    Application  can  be  facilitated  by  use 
of  a  cyclone  broadcaster,     (See  Figure  4.)    The  borascu  treatment 
costs  from  about  ^15  to  ^50  per  acre  depending  on  such  factors  as 
rate  of  application,  accessibility  of  the  area,  topography,  etc. 


Figure  4.    Borascu  can  be  broadcast  on  rough  St.  Johnswort  infested 
range  lands  by  use  of  a  grass  seeder. 


Sodium  chlorate  was  recommended  by  Sa.ipson  and  Parker  (56),  while 
sodium  and  calcium  chlorate  were  both  reconuiiended  by  Lonmiasson  (41), 
Raynor  found  sodium  chlorate  too  hazardous  to  use,  because  it  ren- 
dered organic  matter  highly  inflammable  and  was  poisonous  to  live- 
stock.   He  recommended  a  mixture  of  borate  ore  (8  parts)  and  sodium 
chlorate  (1  part),  which  he  found  very  toxic  to  St.  Johnswort  and 
safe  to  use.    This  mixture  is  more  expensive  than  borascu  alone. 
Raynor  also  found  that  sodium  arsenite  applied  as  a  spray  killed  the 
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existing  plants  and  prevented  seedling  establishtnent  for  some  time. 
However,  sodium  arsenite  is  expensive,  highly  poisonous  to  livestock, 
and  it  sterilizes  the  soil  for  several  years.    The  Australians  have 
found  that  coraiaon  salt  was  effective  but  six  tons  per  acre  were  nec- 
essary for  control  (9,  14).    Transportation  arid  scattering  of  the 
salt,  and  the  loss  of  soil  productivity  for  severa.l years  were  major 
items  of  expense  in  this  treatment.    Ammonium  sulfamate  (Ammate) 
gives  excellent  control  (2)  but  costs  about  $50  to  ^100  per  acre  for 
the  chemical  alone, 

2/  3/ 
Recently  the  ester  form  of  2,  4-D    and  2,  4,  5-T    have  been  applied 
to  St.  Johnswort  and  favorable  results  have  been  achieved.    One  and 
a  half  to  two  pounds  acid  equivalent  of  2,  /+-D  isopropyl  ester  per 
acre  has  given  satisfactory  control  in  California,  if  applied  in  the 
spring  when  young  stems  are  four  to  six  inches  tall  (51).  However, 
unpublished  studies  conducted  by  the  Washington  Agricultural  Experi- 
ment Station  in  eastern  Washington  and  the  Idaho  Agricultural  E^cperi- 
ment  Station  in  northern  Idaho,  show  that  2,  /+-D  is  only  partially 
effective  on  St.  Jolinswort  in  the  interior  region.    In  these  studies, 
old  plants  v;ere  killed  but  seeds  stored  in  the  soil  germinated  and  a 
nevj-  stand  of  St,  Johnswort  seedlings  was  reestablished  before  reseeded 
grasses  became  established.    Repeated  annual  treatments  with  2,  4-D 
may  eventually  control  St,  Johnsvrort,  but  this  would  be  an  e:rpensive 
process.    There  seemed  to  be  no  residual  toxicity-  to  control  seedlings 
as  v.;ith  borascu.     Treatment  with  2,  4-D  in  water  solution  costs  $5  to 
isi5  per  acre  at  present  prices,  depending  on  rate  and  method  of  appli- 
cation and  accessibility  of  the  area.    This  is  generally  more  econom- 
ical than  borascu  for  a  single  treatm.ent.    Even  so,  use  of  borascu  is 
often  justified  for  its  lasting  effect  beyond  one  year  a.nd  because  it 
can  be  applied  in  more  than  one  season  of  the  year  (39.). 

Borth-vri-ck  (8)  found  that  calcium  retarded  germination  of  St,  Johns- 
wort seed  and  suggested  that  calcium  might  be  used  to  help  control 
the  recurrence  of  seedlings  after  the  initial  treatment. 

COHTROL  BY  GRAZBJG  AimiALS 

Unsuccessful  attempts  have  been  made  to  control  St.  Johnsvrort  by  forc- 
ing livestock  to  graze  it  heavily  (5^).     In  these  forced  grazing  trials 
the  fev;  desirable  forage  plants  were  injured  thus  giving  an  even 
greater  advantage  to  the  St.  Johnsvrort,    Also,  the  livestock  suffered 
from  lack  of  nutritious,  palatable  forage. 

Sampson  and  Parker  (56^)  found  that  goats  v/ould  readily  graze  succulent 
leafage  of  St.  Johnswort,  even  though  it  was  mildly  poisonous  to  theme 
Such  grazing  use  helped  to  curb  the  spread  of  the  weed  into  uninfested 


2/  Dichloropheno>:yacetic  acid. 
3/  Trichlorophen 0x3^0 etic  acid. 


ranges,  but  they  pointed  out  that  "  usin^;  goats  extensively 

involves  new  methods  in  the  whole  plan  of  livestock  production," 
Goat  grazing  is  not  an  important  phase  of  range  livestock  production 
in  the  \Jest  and  has  not  been  an  important  factor  in  the  control  of 
St.  Johnswort, 

Marsh  and  Clax\rson  (/j2)  found  that  infested  ranges  could  be  grazed 
lightly  by  dark  colored  animals  mthout  serious  loss  of  stock.  This 
practice  has  also  been  successfully  followed  in  Australia  (A3),  where 
dark  colored  dairy  cattle  as  well  as  lambs  with  dark  muzzles  and 
points  have  been  grazed  without  injury  on  St,  Jol-msvrort  infested 
ranges.    On  western  Oregon  ranges,  where  the  v/eed  abounds,  a  shift 
from  cattle  to  sheep  is  slowly  being  made  because  sheep  seem  to  be 
able  to  graze  infested  ranges  with  less  injury.    This  practice  does 
not  rem.ove  the  need  for  controlling  St.  Joimswort  but  only  simplifies 
living  v;ith  it,     St.  Johnswort  will  continue  to  cause  large  reductions 
in  grazing  capacities  and  losses  in  livestock  weights  even  though  in- 
fested ranges  may  be  grazed  more  satisfactorily  by  sheep  than  cattle. 

CONTROL  BY  COITETMG  VEGETATION 

In  Australia,  attempts  have  been  made  to  control  the  weed  by  planting 
infested  areas  to  competing  vegetation  {U,  21,  43,  5S_) .  Plantations 
of  Iionterey  pine  on  infested  land  siiaded  St.  Jolinsviort  out,  but  in 
natural  openings  and  on  firebreaks  the  v/eed  grew  profusely.  Subter- 
ranean clover  successfully  held  out  the  x^reed  on  prepared  land,  but 
only  under  careful  managemorit  including  light  grazing  and  the  applica- 
tion of  200  pounds  of  super  phosphate  per  acre.    Grasses  and  otxier 
legumes  were  not  so  effective, 

CONTROL  BY  INSECTS 

The  most  promising  line  of  attack  yet  initiated  is  the  use  of  insect 
parasites  to  destroy  St,  Johnswort,    Ni.imerous  species  of  insects 
^^^hich  feed  exclusively  on  St.  Johnswort  have  been  found  in  England 
and  France,    Som.e  of  these  have  been  introduced  into  the  western  range 
states  and  are  now  well  established  in  certain  areas. 

Entomological  control  of  St.  Jolmswort  promises  to  be  much  cheaper 
than  other  methods  giving  similar  results  (35,  65).  After  initial 
establishment,  the  adapted  insects  continue  to  work,  multiply,  and 
spread  to  other  infested  areas. 

Probably  the  best  known  example  of  entomological  control  of  plants 
is  the  case  of  pricklypear  in  Australia  (25).     Pricklypear  was  intro- 
duced from  the  United  States  into  Australia  v;here,  being  free  of  its 
natural  enemiies,  it  soon  ruined  the  grazing  value  of  30  to  60  million 
acres  of  range  land.     The  mioth,  Gactoblastis  cactorum,  was  introduced 
and  in  a  few  years  controlled  the  prickl^/pear ,     This  weed  is  no  longer 


a  serious  problem  in  Australia,     In  Hawaii  lantana  ( Lantana  camara) 
was  controlled  by  introduced  seed-eating  insects  which  prevented  the 
production  of  viable  seed  (47).    Many  other  instances  of  entomologi- 
cal control  of  plants  are  recoi'ded  in  the  literature  (_36,  65). 

Australian  entomologists  have  led  the  field  in  biological  research 
in  the  control  of  St.  Johnswort  (3,  18,  19,  30,  31,  tk,  65,  66). 
They  discovered  37  different  species  of  insects  in  Europe  which  feed 
on  St.  Johnswort  to  some  degree.    These  were  classified  as  shoot 
galls,  root  galls,  leaf  rollers,  root  borers,  leaf  eaters,  sap  suck- 
ers, leaf  mDJiers,  stem  miners,  leaf  webbers,  seed  capsule  borers, 
and  flower  eaters  (65).    After  appropriate  tests  to  insure  that  the 
insects  would  not  attack  comraercial  crops,  colonies  of  seven  species 
were  released  inAustralia,  beginning  in  1934.    Three  species 
(Chrysolina  h^^erici,  C.  £emell_ata,  and  Ag_rilus_  hjTPerici)  became  es- 
tablished and  have  now  controlled  the  vreed  in  local  areas. 

In  the  United  States,  the  Bureau  of  Entomology  and  Plant  Quarantine, 
U,  S.  Department  of  Agriculture,  and  the  Division  of  Biological 
Control  at  the  University-  of  California,  have  cooperated  in  introduc- 
ing these  three  species  of  insects  and  others  into  northern  California, 
Begiiining  in  1944?  the  insects  were  flown  in  from  Australia,  tested 
in  their  affinity  for  agricultural  crops,  and  later  released  on 
St.  Johnswort  infested  California  ranges  (33.,  34,  35,  36,  45,  4S) . 
The  two  leaf -eating  species  (Chrysolina  gemellata  and  C.  hyp.QJ'ici) 
have  multiplied  rapidly  and  are  now  exerting  considerable  pressure  on 
St.  Johnswort  in  several  localities  v/here  colonies  have  been  estab- 
lished for  four  or  raore  years.     The  root  miner  (Agrilus  hyperici)  is 
also  well  established,  but  because  it  does  not  multiply  as  rapidly 
as  the  other  two  is  more  restricted  in  distribution.     Collections  of 
all  three  insect  species  have  been  made  at  some  of  the  early  release 
sites,  for  redistribution  both  in  California  and  adjacent  sta,tes. 
Successful  biological  control  of  St.  Johnswort  in  the  coastal  region 
now  seems  assured. 

However,  since  climatic  and  other  conditions  in  the  interior  region 
are  somewhat  different  it  is  not  yet  definitely  l<nown  which  of  the 
species  novj-  established  in  California  mil  be  best  suited  here. 
Several  colonies  of  Chrysolina  hyperici  and  a  few  of  C.  gemellata 
have  been  introduced  into  the  interior  for  adaptability  tests.  These 
introductions  have  been  under  v^ray  since  194^^.     Agrillis  hyperici  has 
not  been  tested  in  this  region  yet  because  the  individual  insects  are 
relatively  difficult  to  collect.     In  genei-al  the  Chrysolina  colonies 
have  been  successful  but  a  few  have  failed  to  becom.e  established. 
Chrysolina  £OT^ll§:"'i^         given  the  most  promise  in  northeastern 
Washington,  northern  Idaho,  and  western  Montana.     It  was  first  thought 
that  C.  h^y^erixi,  a  native  of  England,  would  be  better  adapted  to  the 
cold  climate  of  the  interior  than  C.  gemellata,  a  native  of  southern 
France.    Entomologists  now  believe  that  the  latter  species  may  be 
best  adapted,  principally  because  it  requires  less  fall  precipitation 
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to  stimulate  breeding  and  egg  laying.  While  it  is  too  early  to  draw- 
final  conclusions,  successful  biological  control  of  St,  Johnswort  in 
the  interior  region  seems  promising  (34). 

Nevertheless,  it  is  unlikely  that  these  insects,  even  though  they  be- 
come well  adapted  to  conditions  in  the  western  states,  will  ever  erad- 
icate St.  Johnswort,    Experience  has  shown  that  after  an  insect 
parasite  has  been  propagated  throughout  a  weed-infested  region,  a 
series  of  dynamic  cycles  ensues.    Whenever  insects  reduce  weed  infes- 
tations drastically,  the  insect  population  is  reduced  bj  a  lack  of 
food.     This  stage  in  turn  is  followed  by  a  build-up  in  weed  density, 
and  a  subsequent  increase  in  parasite  population  until  the  weed  is 
again  temporarily  controlled.     In  a  weed-infested  region  embracing 
several  states  there  will  undoubtedly  be  areas  in  various  stages  of 
control  and  expansion  indefinitely  (36). 

Chcm.ical  control  methods  should  be  used  to  supplement  entomological 
methods,  even  after  the  entomological  progra;::  is  successfully  estab- 
lished.   Chemicals  are  especially  useful  on  small,  isolated,  infes- 
tations and  jji  cases  where  imriicdiate  control  is  desired. 

After  control  it  is  very  important  that  ranges  be  restored  by  reseed- 
ing  to  a  good  condition,  for  poisonous  and  noxious  weeds  will  contin- 
uously invade  ranges  which  do  not  support  a  vigorous  cover  of  good 
forage  plants  (37,  56). 

SlM-lARY 

St.  Johnswort,  a  poisonous  perennial  weed  introduced  into  the  United 
States  from  Europe,  now  occupies  more  than  two  million  acres  of  range 
land  in  California  and  the  Pacific  Northwest,    Though  poisonous  to 
livestock,  it  seldom  is  fatal,  but  does  great  damage  by  reducing  the 
grazing  capacity  of  the  infested  range  and  by  causing  losses  of  weight 
and  condition  in  the  affected  livestock. 

Control  of  St.  Johnswort  is  not  as  great  a  problem  in  Europe  as  it  is 
in  the  western  United  States  because  it  has  numerous  insect  enemies 
there  which  reduce  its  vigor  sufficiently  to  allow  other  vegetation 
to  replace  it  except  on  newly  disturbed  areas.     However,  in  western 
United  States  where  the  weed  has  been  free  of  insect  enemies  and 
grazed  but  little,  it  has  spread  widely  through  range  lands.  The 
present  infested  area  is  small  compared  to  the  range  area  susceptible 
to  invasion  if  the  weed  is  left  uncontrolled. 

Complete  eradication  of  this  weed  now  seems  impossible.  Control 
methods  must  be  cheap  and  effective,  and  control  should  include  re- 
seeding  of  treated  range  to  cover  the  bare  soil  left  by  the  removal 
of  St.  Johnswort. 

Ilechanical  methods  are  unsuited  for  most  infested  lands  because  they 
are  expensive  and  difficult  to  apply  on  rough,  inaccessible  ranges. 
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Borascu,  an  unrefined  chemical,  applied  at  the  rate  of  640  to  1,600 
pounds  per  acre,  followed  by  reseeding  to  adapted  grasses  has  re- 
sulted in  good  control  but  costs  fyl5  to  ^p50  per  acre.     Use  of  2,  4-0 
is  cheaper  and  has  given  acceptable  results  in  California  but  not  in 
the  interior  region.    More  research  is  needed  to  inprove  the  effec- 
tiveness of  2,  A-D  application. 

Forced  overgrazing  by  livestock  does  not  control  St.  Jolrinswort,  but 
further  damages  the  desirable  forage  plants  grovdng  with  the  weed 
and  is  detrir.iental  to  the  animals.    Moderate  grazing  by  goats  has 
controlled  St.  Johnswort,  but  goat  grazing  is  too  limited  to  effect 
control  over  the  e>±ensive  acreages  now  occupied. 

In  Australia,  plantations  of  Monterey  pine  have  held  out  the  weed  ex- 
cept in  freshly  disturbed  areas.     However,  the  planting  of  trees 
would  not  be  practical,  on  much  of  the  western  range. 

Widespread  propagation  and  distribution  of  insect  enemies  of  St. 
Johnsvrort  seems  to  offer  the  cheapest  control,    Australian  entomolo- 
gists pioneered  this  work  and  have  furnished  this  country  v/ith  three 
St.  Johnswort  consuudng  insects  ( Chrvsolina  hyperici ,  C_.  £®-£lJ_ata, 
and  Agrilus  hyperici)  for  planting.     All  three  are  now  established 
in  the  coastal  region  and  are  controlling  St.  Johnswort  in  limited 
areas.    Colonies  of  these  insects  were  planted  in  Washington,  Idaho, 
and  Montana  in  194^"',  1949,  and  1950.     Progress  has  been  encouraging 
but  it  is  too  early  to  judge  success.    Eventual  contrel  depends  upon 
the  use  of  chemicals,  insects,  and  other  methods  where  applicable 
followed  by  reseeding  and  good  range  managemient.    Further  spread  of 
St.  Johnsi->rort  in  the  interior  region  can  be  restricted  by  use  of 
proper  stocking  rates  and  other  good  range  manageruent  practices  on 
all  range  lands. 
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